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ARTICULATED NOZZLE CLOSURE FOR FLUID DISPENSERS 

Technical Field 

An improved closure system for fluid dispensers is shown and described. The 
5 disclosed closure system is a motorized, articulated system that, in a closed position, 
provides a cover or closure for a nozzle or nozzle manifold through which one or 
more fluids are dispensed. In the closed position, the closure element is disposed 
beneath the nozzle or nozzle manifold and collects any fluid drippings between 
dispensing operations and also preferably provides a sealing effect. To move the 

10 closure system to an open or to a dispense position, a motor is activated which moves 
the closure element downward before pivoting the closure element away from the 
nozzle or nozzle manifold. After the fluid is dispensed, a biasing element pivots the 
closure element back in place with little risk of injury to the operator. An underside 
of the closure element or the support structure for the system may also include one or 

15 more light emitting devices to help the operator put the container in the proper 

position to receive fluid before the dispensing operation is commenced. The system 

may also include a protective cover for safety and cleanliness. 

Background 

Systems for dispensing a plurality of different fluids into a container have 
20 been known and used for many years. For example, systems for dispensing paint base 
materials and colorants into a paint container are known. These paint systems may 
use twenty or more different colorants to formulate a paint mixture. Each colorant is 
contained in a separate canister or package and may include its own dispensing pump. 
The colorants and the respective pumps may be disposed on a turntable or along one 
25 or more horizontal rows. In a turntable system, the turntable is rotated so that the 

colorant of to be dispensed is moved to a position above the container being filled. In 
designs using one or more horizontal rows, the container may be moved laterally to 
the appropriate colorant/pump. 

Systems for dispensing large varieties of different fluids are not limited to 
30 paints, but also include systems for dispensing pharmaceutical products, hair dye 

formulas, cosmetics or all kinds, nail polish, etc. Smaller systems for use in preparing 
products at a point of sale may use a stationary manifold through which a plurality of 
nozzles extend. Each fluid to be dispensed is then pumped through its individual 



nozzle. Depending upon the size of the container and the quantity of the fluids to be 
dispensed, manifolds can be designed in a space efficient manner so that a single 
manifold can accommodate twenty or more different nozzles. The nozzles are 
connected to the various ingredients by flexible hoses and the ingredients are 
5 contained in stationary canisters or containers. 

In many fluid dispensing applications, precision is essential as many 
formulations require the addition of precise amounts of these ingredients. This is true 
in the pharmaceutical industry but also in the paint and cosmetic industries as the 
addition of more or less tints or colorants can result in a visible change in the color of 

1 0 the resulting product. 

One way in which the precision of dispensing systems is compromised is 
"dripping." Specifically, a "leftover" drip may be hanging from a nozzle that was 
intended to be added to a previous formulation and, with a new container in place 
under the nozzle, the drop of liquid intended for a previous formulation may be 

15 erroneously added to a new formulation. Thus, the previous container may not 

receive the desired amount of the liquid ingredient and the next container may receive 
too much. 

To solve the drip problem, various scraper and wiper designs have been 
proposed. However, these designs often require one or more different motors to 

20 operate the wiper element and are limited to use on dispensing systems where the 
nozzles are separated or not bundled together in a manifold. Use of a wiper or 
scraping function would not be practical in a multiple nozzle manifold design as the 
ingredients from the different nozzles will be co-mingled by the wiper or scraper 
which would then also contribute to the lack of precision of subsequently produced 

25 formulations. 

Another problem associated with dispensing systems that make use of nozzles 
lies in the dispensing of relatively viscous liquids such as tints, colorants, base 
materials for cosmetic products, certain pharmaceutical ingredients or other fluid 
materials having relatively high viscosities. Specifically, the viscous fluids have a 
30 tendency to dry and cake onto the end of the nozzles, thereby requiring frequent 
cleaning in order for the nozzles to operate effectively. While some mechanical 
wiping or scrapping devices are available, these devices are not practical for multiple 
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nozzle manifold systems and the scraper or wiper element must be manually cleaned 

anyway. 

One solution would be to find a way to provide an enclosing seal around the 
nozzle or manifold after the dispensing operation is complete. In this manner, the 
viscous materials being dispensed through the nozzles would have less exposure to air 
thereby requiring a lower frequency of cleaning operations. To date, applicants are 
not aware of any attempts to provide any sort of nozzle or manifold closure or sealing 
element that would protect against drips as well as reducing the frequency in which 
the nozzle or manifolds must be cleaned. 



SUMMARY OF THE DISCLOSURE 

In satisfaction of the aforenoted needs, an improved closure system for one or 
more fluid outlets is disclosed. In an embodiment, the system includes a motor 
connected to a threaded shaft. The threaded shaft is coupled to a hub. The hub is 

15 connected to a closure, preferably in the form of a cup, that engages the underside of 
the nozzle block or manifold for purposes of providing a sealing drip collector 
beneath the nozzle(s) between uses. When the motor rotates the threaded shaft, the 
hub, which is enmeshed with the threads on the shaft, moves downward thereby 
causing the cup to disengage and also move downward away from the nozzle 

20 outlet(s). After a predetermined number of rotations of the threaded shaft, a finger or 
stud connected to an end of the shaft engages an abutment or other structure 
connected to or that forms a part of the hub. This results in rotation of the hub and the 
closure away from the nozzle or nozzles thereby allowing fluid to drip from the 
nozzle to a container disposed there below. 

25 In a refinement, the hub includes a curved slot that accommodates a stationary 

pin. This curved slot is concentric with an axis defined by the threaded and the 
threaded hole of the hub through which the shaft passes, but is disposed radially 
outward from this common axis. When the finger or stud connected to the threaded 
shaft engages the abutment of the hub, the hub is allowed to partially rotate thereby 

30 moving the hub from a position where the stationary pin is disposed at one end of the 
curved slot to a position where the stationary pin is disposed at the other end of the 
curved slot. 
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In another refinement, a biasing mechanism is also included which biases the 
hub and closure to a position where the closure is disposed beneath the nozzle or 
manifold. Rotation of the threaded shaft which initially results in downward 
movement of the hub and closure also works against the bias of the biasing 
5 mechanism when the finger or stud engages the abutment, the hub is rotated against 
the bias of the biasing element to pivot the closure away from the nozzle or manifold. 
After the fluid is dispensed, the biasing element moves the hub and closure back to a 
position where the closure is disposed immediately below the nozzle or manifold. 
Then, a reverse action of the motor spins the shaft in an opposite direction thereby 

10 returning the hub and closure upward to its closed and sealed position. The use of a 
biasing element to rotate the closure element back into place reduces the chance of 
injury to the operator during the initial movement to the closed position. 

In a refinement, the curved slot extends about the common axis for a limited 
range extended from about 30 to about 60° and preferably about 45°. This limits the 

15 pivoting movement of the closure away from the nozzle thereby providing for a 
relatively compact design. Because of the limited pivotal motion of the closure 
element, an optional cover may be provided on the underside of the system for safety 
and cleanliness. 

The exact range of pivoting motion of the closure away from the nozzle or 
20 manifold will depend upon the particular design. Obviously, larger manifolds will 
require larger closure elements and therefore a greater range of pivoting motion. 
Single nozzles will require smaller closure elements and will need a shorter pivoting 
motion. 

In another refinement, the abutment which is engaged by the finger or stud 
25 connected to the threaded shaft is a pin that is connected to the hub. 

In another refinement, the motor is a one-way motor thereby allowing the 
system to rely upon the biasing mechanism to return the closure from its open and 
unsealed position back to its closed and sealed position after the dispensing operation 
is completed. 

30 In another refinement, the biasing member is a spring connected to the 

threaded shaft. Preferably, the spring is a torsional spring with two radially outwardly 
extending legs. One leg of the spring is connected to the hub or received within a 
recess disposed within the hub body. The other leg of the spring engages the 



stationary pin. Further, the spring preferably includes a body portion that wraps 
around a distal end of the threaded shaft. 

In another refinement, the threaded shaft extends from the motor or a coupling 
connected to a separate motor shaft through an upper portion of the hub and 
5 terminates in a recess disposed within the lower portion of the hub. The biasing 
element, abutment and a distal end of the stationary pin are all disposed within this 
recess. 

In another refinement, the lower end of the hub is connected to an arm which 
extends radially outward from the hub and which, in turn, is connected to the closure 

10 which seals off or encloses the nozzle, nozzles or manifold, depending upon the 
particular application. 

In another refinement, one or more light emitting devices such as light 
emitting diodes (LEDs) may be included for assisting the operator to properly place 
the container below the nozzle or manifold. Preferably, the light emitters are disposed 

15 on an underside of the cup or closure or on an underside of the arm connecting the 
cup or closure to the hub. The light emitters may also be disposed along the outer 
side of any support structure or on the hub itself. If the light emitters are disposed on 
the underside of the arm connecting the closure to the hub or on the underside of the 
hub, the light emitters are pivoted out of the way when the fluid is dispensed, and are 

20 therefore protected against splashing or being coated with fluid material which would 
limit or impede there effectiveness. 

In another refinement, the hub is a cylindrical structure with a top end that is 
generally flat and that faces the motor, as either in direct contact with the motor or 
engages a mounting plate disposed between the motor and the hub. The underside of 

25 the hub includes a recess for accommodating the biasing mechanism, distal end of the 
threaded shaft and the finger or stud that twists the hub when it engages the abutment. 
Preferably, the abutment structure which is engaged by the finger or stud during 
rotation of the threaded shaft is also disposed within this recess and, preferably, is a 
pin that extends through the body of the hub and proceeds down into the recess where 

30 it can be engaged by the finger or stud. This pin may also be a threaded structure 
such as a screw of threaded shaft to facilitate its connection to the hub. 

In another refinement, the distal end of the threaded shaft is connected to a 
retainer element. The retainer element serves to keep the biasing element (preferably 



a spring) in place and provides an easy means for attaching the finger or stud which 
engages the abutment for purposes of rotating the hub and closure element out of the 
way of a nozzle or manifold. 

An improved method for dispensing fluid is also provided. The method 
5 comprises providing a fluid outlet; providing a cup-like closure beneath the fluid 
outlet and for engaging a surface surrounding the fluid outlet for isolating the fluid 
outlet from the ambient atmosphere during non-use; using a motorized function, 
moving the closure vertically downward away from the fluid outlet before moving the 
closure along an arc away from the fluid outlet thereby clearing a path beneath the 
10 fluid outlet so that fluid may be dispensed from the outlet to a container disposed 

therebelow; using a biasing element to return the closure beneath the fluid outlet; and 
reversing the motor to move the closure vertically upward back into the original 
sealing position. 



1 5 BRIEF DESCRIPTION OF THE DRAWINGS 

The disclosed embodiments are described more or less diagrammatically in the 
accompanying drawings, wherein: 

Fig. 1 is a bottom perspective view of an articulated closure system for a fluid 
dispensing system made in accordance with this disclosure as well as a container for 
20 receiving dispensed fluid; 

Fig. 2 is an end perspective view of the closure system and container as shown 
in Fig. 1 with the closure element moved downward and away from a nozzle which is 
then free to deposit fluid in the shown container; 

Fig. 3 is an exploded view of the closure system shown in Figs. 1 and 2; 
25 Fig. 4 is a top perspective view of the hub of the closure system shown in 

Figs. 1-3; 

Fig. 5 is a bottom perspective view of the hub shown in Fig. 4; 
Fig. 6 is a sectional perspective view of the closure system shown in Figs. 1-3 
illustrating an initial downward movement of the hub and closure element away from 
30 the nozzle; 

Fig. 7 is a sectional perspective view of the closure system shown in Fig. 6 
after it is moved to the vertically downward position as shown in phantom lines in 
Fig. 6; 
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Fig. 8 is a sectional perspective view of the closure system as shown in Figs. 6 
and 7 but after the hub and closure element have pivoted away from the nozzle 
thereby assuming a dispense position as also shown in Fig. 2 as opposed to the closed 
position as shown in Fig. 1 ; and 
5 Fig. 9 is a perspective view of a cover for the underside of the system shown 

in Figs. 1-8 that provides safety and cleanliness advantages. 

While a single embodiment is shown and described, alternative embodiments 
and variations will be described below and still other variations will be apparent to 
those skilled in the art. 

10 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

Turning to Fig. 1, a closure system 10 is disclosed which includes a motor 1 1 
supported by a mounting plate 12. The motor 1 1 is connected to the mounting plate 

15 by a plurality of fasteners shown at 13. The motor 1 1 is coupled to a hub 14 which, in 
turn, is connected to an arm 15 which connects the hub 14 to a closure element 16 
which, in the embodiment shown, is a cup-shaped structure. A fastener 17 is used to 
connect the arm 15 to the closure element 16. It would be noted that the hub structure 
14 could be altered so that it is connected directly to the closure element 16. As 

20 shown in the position of Fig. 1, the closure element 16 engages the underside of a 
block 18 which surrounds one or more nozzles 19 (see Fig. 2). A container 21 is 
disposed below and in general alignment with the nozzle 19 and block 18. 

In the position shown in Fig. 1, the closure system 10 is in a closed or sealed 
position with the closure element 16 engaging the block 18. Turning to Fig. 2, the 

25 system has been moved into an open or dispensed system whereby the hub 14, arm 15 
and closure cup 16 have been moved downward and pivoted away thereby clearing a 
path for fluid to be dispensed from the nozzle 19 to the container 21. The operation of 
the system 10 to achieve the two positions illustrated in Figs. 1 and 2 will now be 
explained with reference to Figs. 3-8. 

30 Turning to Fig. 3, the motor 1 1 includes the shaft 22. The motor shaft 22 is 

coupled to a threaded shaft 23 (also referred to as a lead screw) by the set screw 24. 
Thus, the proximal end 25 of the threaded shaft 23 includes an opening for receiving 
at least a portion of the motor shaft 22 which is then secured with respect to the 



threaded shaft 23 by way of the said screw 24. The shafts 22, 23 could also form a 
unitary structure. 

The distal end 26 of the threaded shaft does not include any threads but, 
instead, includes an opening 27 for receiving the stud or finger shown at 28. The stud 
5 or finger 28 can also be used to couple the retainer 29 to the distal end 26 of the 

threaded shaft 23. The distal end 26 of the threaded shaft 23 also serves as a place for 
accommodating the biasing element, shown here as the torsional spring 3 1 . The 
spring 31 includes two legs, including a first leg 32 and second leg 33, the functions 
of which will be disclosed below. 

10 Spacer elements shown at 35 may also be used to adjust the spacing between 

the motor 1 1 in the support plate 12. Fasteners shown 13, 37a, washers shown at 38 
and nuts shown at 39 are all used to secure the motor 1 1 to the plate 36. The fasteners 
shown at 41 are used to secure the block 18 to the plate 12 and the fasteners shown at 
42 are used to secure the arm 15 to the hub 14. 

15 The hub 14 is not stationary but moves upward and downward vertically upon 

rotation of the threaded shaft 23 by the motor 1 1 . Specifically, as shown in Figs. 4 
and 5, the block 14 includes a threaded hole 43 having threads that are enmeshed with 
the threads of the threaded shaft 23. Thus, rotation of the shaft 23 results in upward 
or downward movement of the hub 14. 

20 Still referring to Figs. 4 and 5, the hub 14 also includes a curved slot 44 

having circumferentially spaced apart ends 45, 46. The curved slot 44 extends 
through an upward side 47 of the block 14 to a recess 48 that extends upward through 
the bottom end 49 of the block 14. Returning to Fig. 3, the stationary pin shown at 51 
is accommodated in this curved slot 44 and serves to limit any rotational movement of 

25 the hub 14 as described below. 

The recess 48 accommodates the retainer 29, finger or stud 28 and biasing 
element 31 as shown in Fig. 6. Returning to Figs. 3-5, the hub 14 also accommodates 
an additional pin 52 that serves as an abutment that is engaged by the finger 28 as 
described below. 

30 Turning to Fig. 6, to move the closure element 16 from the closed position as 

shown in solid lines, the motor 1 1 rotates its shaft 22 (see Fig. 3) in the direction of 
the arrow 53. The threaded shaft 23 is also rotated in this position. Because of the 
enmeshed relationship between the threaded shaft 23 and the threadable hole 43 of the 



hub 14, rotation of the threaded shaft 23 in the direction of the arrow 53 causes the 
hub 14 to move vertically downward in the direction of the arrows 54. As the shaft 23 
rotates in the direction of the arrow 53 and the hub 14 moves in the direction of the 
arrows 54, the finger or stud 28 moves toward the abutment or pin 52. Engagement of 
5 the finger 28 with the pin 52 is illustrated in Fig. 7. Continued rotation of the motor 
1 1 and shaft 23 in the direction of the arrow 53a (see Fig. 7) causes the finger 28 to 
push the abutment or pin 52 and the hub 14 in the direction of the arrow 53, 53a 
thereby causing the hub 14, arm 15 and closure cup 16 to pivot in the direction of the 
arrow 53a to the position shown in Fig. 8 against the bias of the spring 31 thereby 
10 clearing a path for fluid to exit the nozzle 19 and proceed to the container 21 as shown 
in Fig. 2. 

To return the system 10 to the position shown in Fig. 1, the spring 31 pivots 
the hub 14 and closure element 16 back to the position shown in Figs. 6 and 7 and 
then the motor 1 1 is reversed to raise the hub 14 and the cup 16 upward to the closed 
15 position shown in Fig. 1 . The counter rotation of the motor 1 1 in the direction of the 
arrow 55 as shown in Fig. 8 causes the threaded shaft 23 to rotate with respect to the 
hub 14 thereby raising the hub 14 upward after the spring 31 pivots the cup 16 back 
into place. 

Another design would employ using an abutment pin 52 that does not extend 
20 all the way down to the arm 15 as shown in Figs. 6-8. When moving from the closed 
position (Fig. 1) to the opened or dispense position (Figs. 2 and 8), the threaded shaft 
23 could be permitted to rotate a number of times before the hub 14 is lowered a 
sufficient vertical distance so as to enable the finger 28 to engage the shorter abutment 
pin and then apply the partial rotation of the hub 14 as provided by the curved slot 44 
25 and stationary pin 51. As shown in Figs. 3 and 6-8, the stationary pin 51 can be 
secured to the plate 36 by an additional fastener 58. 

Preferably, the closure element 16 is in the shape of a cup as shown and is 
made of a polymeric material so that the upper rim 61 of the cup provides a sealing 
engagement against the underside 62 of the block 18. Suitable soft plastics, polymers 
30 and rubbers will be apparent to those skilled in the art. The specific polymeric 

material used may depend upon the fluids being dispensed. Specifically, it would be 
preferable to use a material which would not be harmed by the fluids being dispensed. 
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One consideration would be to use a material for the cup 16 that has a polarity that is 
different than the fluids being dispensed. 

It will also be noted that the hole 63 of the support plate 12 and the opening 64 
and the block may provide a fluid path for a single nozzle, multiple nozzles or a 
5 manifold block containing multiple nozzles. The number of different fluids passing 
through the fluid path defined by the openings 63, 64 will depend upon the 
application for which the system 10 is employed. 

As shown in Figs. 5-8, one leg 32 of the spring 31 engages the stationary pin 
51 while the other leg 33 is received within the recess 65 disposed along the inner 

10 wall 66 of the main recess 49 of the hub 14. When the finger 28 engages the 

abutment pin 52 and pushes the hub as shown in Figs. 7 and 8 in the direction of the 
arrow 53 (Fig. 6), the motor 1 1 is overcoming the bias of the spring 31. When the 
motor is released, the bias of the spring 31 returns the cup 16 from the position shown 
in Figs. 2 and 8 to the position shown in Figs. 1 and 6-7. The hole 67 for receiving 

15 abutment pin 52 is shown in Figs. 4 and 5. 

Further as shown in Figs. 7 and 8, one or more LEDs or other light emitting 
devices 68 are shown at 68 may be disposed along the underside 71 of the cup 16 to 
assist the operator in placing the container 21 in the proper location prior to moving 
the closure system 10 from the closed position as shown in Fig. 1 to the open position 

20 as shown in Fig. 2. The underside 69 of the arm 15 may also be used to attach one or 
more LEDs 68. Also, as shown in Figs. 1 and 2, the LEDs 68 may be disposed in the 
underside 72 of the block 18. 

By placing the LEDs on the closure element 16 and or arm 15, one avoids the 
possibility of material being splashed onto the one or more LEDs 68. 

25 Fig. 9 illustrates an enclosure 80 that can be mounted to the underside 81 of 

the support plate 12. The enclosure 80 includes an opening 82 that is alignment with 
the opening 64 of the block 1 8. The enclosure 80 provides enough space for the 
pivotable movement of the hub 14, arm 15 and cup 16 as described in Figs. 1-2 and 6- 
8. An advantage of using an enclosure 80 as shown in Fig. 9 is that the pivoting 

30 motion of the arm 15 and cup 16 is protected and there is little opportunity for an 
operator to get injured by the movement of the system 10. Another advantage is 
cleanliness and the reduction in any spillage or splashing of materials being dispensed 
from the fluid outlet 19. 

- 10- 



Therefore, the system 10 provides a simple and efficient mechanism for 
moving a closure element 16 vertically downward prior to moving the closure element 
16 to a circumferentially spaced position away from the fluid path thereby opening up 
a closed fluid path between one or more nozzles 19 and a container 21 and further 
provides an easy system for returning the components to the original position either 
automatically using a spring biasing element 31 with or without reverse operation of 
the motor 1 1 . 

The foregoing description of the exemplary embodiment has been presented 
for purposes of illustration and description. This disclosure is not intended to be 
limited to particular embodiment illustrated herein and the alternative embodiments 
described herein. Other alternatives, modifications and variations will be apparent to 
those skilled in the art in light of the above disclosure. The disclosed closure system 
is applicable to almost any fluid dispensing apparatus that dispenses single or multiple 
fluids. Accordingly, this disclosure is intended to embrace all alternatives, 
modifications and variations that fall within the spirit and scope of the appended 
claims. 



